As we hope at some future period to return to the consideration of these very valuable researches, we shall do no more at present than state that many of the experiments are of a novel character, and that as a whole they constitute the most remarkable contribution to the knowledge of the physiological action of poisons which has been published in recent times. The ingenuity with which they have been designed, and the dexterity of their execution are entirely worthy of their distinguished author; and they promise not merely to add some new facts of importance, but to introduce into our knowledge of the subject, and the methods of its experimental investigation, an amount of precision far greater than has previously existed. The majority of the experiments were performed on frogs, but a number were also made on rabbits, and a few on dogs. 1. Woorara kills very rapidly from the blood and from wounds; but slowly, and, especially in mammalia, only in large doses from the alimentary mucous membrane. From the skin, it is inactive in frogs.
effect. Applied to the brain and spinal marrow directly, woorara is quite innocuous when absorption is prevented.
15. When in mammalia, poisoned by woorara, the circulation is well maintained by artificial respiration, a number of secretions are more or less obviously increased (Bernard, Kolliker) , an effect which may be due to the paralysis of the nerves, and the consequent dilatation of the vessels.
16. In mammalia, death from woorara is the effect of the paralysis of the respiratory nerves, and the consequent cessation of the respiration, which in tliese animals causes convulsions as an after concomitant effect.
In frogs, the ultimate cessation of the functions is also perhaps the effect of the suspension of respiration, and of the defective oxidation of the blood, which render the heart incapable of further action; but in these animals, the cause of death is by no means so clear, from the functions being in a great degree independent of the respiration.
As an illustration of the manner in which these very remarkable and conclusive experiments were performed, we give the following:?
The artery and vein of one of the thighs having been secured by ligature, and divided beyond the ligature, the sciatic nerve was carefully dissected out from among the muscles of the thigh, and then the whole soft parts of the thigh and the bone were divided, so as to leave the limb connected with the trunk by tlie nerve alone.
Some woorara poison was then introduced below the skin of the back, and in about three minutes affected the animal with stupefaction. It now appeared that the motor nerves of the three limbs left connected with the trunk had been paralysed, while their muscles retained their irritability; but the sensory or afferent nerves retained their power.
There was thus produced the following remarkable result, viz., that pinching the skin of any part of the body (the separated limb as well), produced no reflex motions in any part excepting in the isolated limb, and in that one they were excited actively. Again by exposure of the muscles, it appeared that in all parts of the body direct stimulus called forth muscular contractions, and the heart continued to act regularly. The conclusion was then, 1st, That the motor nerves alone were affected with paralysis; and 2nd, That the action upon them was through absorption by the blood; but 3rd, That the irritability of the muscles remained entire ; and 4th, That the afferent nerves, and to a certain extent the nervous centres were not affected. 3. On the other hand, the sensory nerves are not atfected by this poison. 4 . The heart is little affected by strychnine, and at the most only beats somewhat slower; but the post-lymphatic hearts at each attack of tetanus cease to act, and then go on again actively in the intervals.
5. The tetanus from strychnine may either be produced by stimuli which act upon the sensory nerves, or by excitation of the spinal marrow from the brain.
6. After strong strychnine-tetanus, the muscles are little irritable, and the rigor mortis comes on sooner than usual.
IV. OPIUM. P. 90. Opium operates on frogs in a manner very similar to strychnine. 1. Opium like, strychnine, produces in frogs tetanus, which may be induced either as a reflex action, or by direct excitement from the brain.
2. This tetanus is not dependent on the presence of the brain, and Kolliker, therefore, differs from Valentin and Stannius, who assert that there is no tetanus from opium in animals deprived of the brain.
3. Opium-tetanus may also persist after removal of the medulla oblongata; but does not occur when the spinal marrow is cut below the fifth vertebra. But this is not surprising, since it has been ascertained by Harless, that the part of the spinal marrow below the fifth vertebra has no reflex action, and even in poisoning with strychnine remains inactive.
4. Opium does not operate through the blood upon the peripheral nerves. It is only when a strong solution is locally applied to the nerves that it paralyses them; but this is probably a physical action.
5. The tetanus excited by opium, interferes with the irritability of the motor nerves by over exertion (Uberanstrengung), in the same manner as strychnine.
6. Voluntary muscles affected with opium-tetanus lose their irritability soon, and rapidly become rigid.
7. The non-striated muscles, likewise, soon lose their irritability through opium.
8. The heart is less affected by opium, and was twice seen beating for six, and once for eighteen hours. Nevertheless, it is always somewhat paralyzed, its action being much slower. In one instance during the tetanus, a suspension of the heart's action in diastole was observed, which, if confirmed, proves a co-operation of the medulla oblongata and excitation of the vagi.
9. The lymphatic hearts stopped during the tetanus, but recovered again in the intervals, though irregularly ; and finally ceased as the spinal marrow lost its power.
10. The action on the brain was not fully made out. Apparently voluntary motions were occasionally observed after the invasion of the tetanus.
11. The action on the sensory nerves also uncertain. They were obviously active so long as the tetanic spasms continued; but after these ceased, the general paralysis made it impossible to ascertain the state of the sensory nerves.
From this it appears, that opium acts, like strychnine, as a stimulant upon frogs, and at first sight this (in regard to opium) might appear to be different from its action on man and the higher animals. But it is equally true, that in them opium has a stimulant effect, and is liable to excite convulsions.
V. NICOTINE.
At p. 97, the result of six experiments on frogs with nicotine is described, and shows that this poison acting through the blood paralyses the motor nerves, but does not affect the muscles, the heart, or sensitive nerves. In these respects it resembles the woorara, but it differs from it in inducing tetanus, which secondarily destroys the muscular power. Also it differs in the more rapid affection of the sensorium, thus 3. Veratrine has no effect on the trunks of the motor nerves, the apparent loss of power in them depending upon the paralysis of the muscles.
4. The experiments are not conclusive as to the sensitive nerves; yet it seems probable that they are partially paralysed.
5. The striated muscles are very soon paralysed by veratrine. Already in the first hour they begin to lose their power, and in three hours it is quite gone. In four, they are affected with the rigor mortis. Veratrine produces the same effect upon muscles in animals which have been poisoned with woorara, and in which the nerves have thus been already paralysed; a fact which speaks strongly for the direct action on the muscles independently of the nerves.
6. The heart also is soon rendered motionless and rigid by veratrine. 7. By the direct application of a dilute solution of veratrine to the nerves, no effect is produced; but its application to the spinal cord and medulla oblongata causes tetauus, and to the muscles produces paralysis. In a more concentrated form it irritates the motor nerves, causing twitchings, and then kills. Kolliker's other experiments have shown, that in the higher animals and mammalia the operation of prussic acid is essentially the same as in frogs. The convulsions which are produced are the effect of its action upon the heart, rather than directly upon the nervous organs.
GENERAL RESULTS.
The following are the general results of the whole experiments in their physiological relation to the operation of the different poisons on the muscles, nerves, and heart, viz.:?
I. With regard to the irritability of the muscles, it deserves to be noticed?
1st, There are sopiejpoisons, such as woorara (and probably also coniine), which, although they paralyse the nerves even within the muscles, do not in the least diminish the irritability of the muscles, nay, seem to maintain it longer than usual. 2nd, On the other hand, there are poisons, such as veratrine (and probably the extractum liellebori nigri also), which produce no effect upon the nerves, but paralyse the muscles.
3rd, There are also poisons (such as prussic acid and its compounds) which net both on the nerves and muscles, in producing paralysis of them.
4th, Muscles, of which the nerves have been paralysed by woorara, exhibit from local irritation only local and rather tetanic contractions.
5th, Muscles which have been over-exerted from tetanic contractions produced by opium or strychnine, or electrical stimulus, are less irritable, and lose their irritability sooner than other muscles.
These experiments seem to speak strongly in favour of an independent irritability inherent in the muscular fibre. No doubt the observation of Eekhard might lead to a different conclusion. This consists in the following experiment: when a constant electrical current is passed upwards through the nerve of a muscle, the muscle is not made to contract by a weaker current of electricity through it until the first electrical circle is opened, when it immediately occurs." From this Eekhard, holding that the electric current paralyses all the nervous twigs to their extremities> but not the muscular fibres themselves, concludes that the muscular irritability depends upon the nerves. But this experiment, though in itself extremely interesting, does not prove that the constant paralysing current may not act in some passive manner upon the muscular fibre while it continues to pass through its nerves. And, on the other hand, we have all those instances in which muscular contractility is manifested without nerves, such as cilia, the substance of the lower animals, the involuntary muscular cells, &c. 2. Frogs poisoned with very small doses of urari may gradually recover, even after it has produced complete paralysis of the nerves. Mammalia may also be restored, even after large doses, provided respiration is maintained artificially.
3. The urari, acting through the blood, destroys the excitability of the motor nerves.
In frogs under its operation the terminal branches of these nerves within the muscles lose their excitability in a few minutes, whilst their trunks become affected an hour or two later.
If, after the nervous extremities have become paralysed, the heart of the animal be excised so as to prevent the nerves from receiving any further share of the poison, the nervous trunks may retain their excitability for three or four hours.
4. The brain is less affected by the urari than the nerves in the muscles; still when by ligature of the two aortic arches, in frogs, the poisoning is confined to the anterior half of the body, the voluntary movements of the limbs speedily cease, whilst automatic movements, of doubtful nature and probably proceeding from the medulla oblongata, may be still observed for half an hour or an hour after the poison has begun to operate. of these muscles appears to set in later than usual.
9. The plain or non-striated muscles also remain long irritable after poisoning by urari.
10. The heart, in amphibia, is little affected by urari. Its pulsation as well as the circulation of the blood goes on regularly for many hours after the poisoning is established. The only thing worthy of note is that the beat of the heart appears to be somewhat quickened, probably from paralysis of the pneumogastric nerves.
In frogs poisoned with urari, the heart, when cut in two, shows the usual phenomenon, namely, that the half which contains the ganglia continues to pulsate whilst the other does not; from which it may be inferred that these ganglia are not paralysed. As to the nerves in the substance of the heart, those at least which are derived from the pneumogastric are unquestionably paralysed (vide No. 7).
11. The lymph-hearts of frogs poisoned with urari soon cease to move. 12. The blood of animals poisoned by urari is fluid and dark, but coagulates when drawn from the vessels, and forms a weak clot which is but little reddened by exposure to air. Directly mixed with blood, urari does not prevent coagulation, but the blood in this case also remains dark and scarcely reddens on exposure.
13. The blood of animals poisoned by urari has the same poisonous qualities as that substance itself, but not in a degree sufficient to produce the full effects of the poison. Urari when directly mixed with blood loses none of its efficacy.
14. Urari, in concentrated solution, applied locally to nerves, extinguishes their excitability, but only after a considerable time, and it appears to act similarly on the nerves in the substance of the muscles. Dilute solutions have no injurious operation. Applied directly to the brain and spinal cord, urari is altogether harmless provided its absorption be prevented.
15. When artificial respiration is kept up in quadrupeds poisoned with urari, I find that, as observed by Bernard, many of the secretions become increased? as the tears, saliva, urine, and mucus of the air-passages, which effect appears to be owing to the paralysis of the vascular nerves and consequent dilatation of the vessels caused by the poison.
16. In mammalia urari causes death by paralysis of the respiratory nerves and suppression of the respiration, which brings on convulsions in these animals as a collateral effect.
In frogs the final extinction of the functions may also be partly ascribed to suppressed action of the lungs and defective oxidation of the blood, which at length renders the heart unfit to perform its office; but it must be observed that in this case the cause of death is not so plain, inasmuch as in these animals the functions are in a great degree independent of the pulmonary respiration. Amongst all these symptoms, to which we may add some signs of vomiting occurring now and then, there was none which attracted my attention more than the cessation of the movements of the heart, considering the great energy which this organ possesses in frogs; and I tried, therefore, before all, to elucidate the action of the Antiar upon the heart.
For this purpose I instituted a new series of experiments, in which 1 exposed the heart by the section of the sternum, before the poison was introduced into a wound of the back; and in this way I easily got the result, that the heart ceases to beat as soon as from the fifth to the tenth minute after the introduction of the Antiar; and so, that first the ventricle stops, and half a minute or one minute later, also the auricles. Now, as the frogs at this time are not at all deprived of their faculty to move, we may have the rather astonishing view of an animal, with artificially-paralysed heart, which moves and leaps as freely as if nothing had happened. The experiments just mentioned prove, that the first action of the Upas Antiar is to paralyse the heart; and I am therefore quite in accordance with Sir Benjamin Brodie, who, by his experiments on mammalia, came to the same result in 1812; whilst I cannot otherwise than disagree with Schnell (Diss, de Upas Antiar, Tubingae, 1815), who assumes that this poison acts in the first place on the spinal marrow Now this point fixed, the further question arises, whether the other symptoms mentioned, viz. the paralysis of the voluntary and reflex movements, and the loss of the irritability of the muscles and nerves, are only the results of the paralysis of the heart, or must be attributed to a specific action of the Antiar. For the elucidation of this question, I found it necessary to study the consequences of the suppression of the heart's action on the organism of frogs, which I did in the same way as it had been done by others, especially by Kunile (Miiller's Archiv. 1847); viz. by cutting out the heart, or by putting a ligature around the base of it, so as to stop the circulation totally. The results of these experiments were in both cases the same, that is to say, the voluntary movements ceased in from thirty to sixty minutes, and the reflex movements after one or two hours. Hence it follows that these two symptoms of the poisoning with Antiar are simply dependent on the paralysis of the heart caused by it With reference to the irritability of the muscles and nerves, on the contrary, it is easy to show that the ligature or excision of the heart has not the same influence as the Antiar; inasmuch as in the first case the muscles and nerves are found irritable six or seven hours, and more, after the expeiiment lias been made.
Therefore it may be said that the Antiar has a direct action on these organs.
These points once demonstrated, there-remained one more question to elucidate, namely, whether the Antiar acts only upon the muscles, or also upon the nerves. If we consider that the Antiar undoubtedly paralyses the muscles, we may easily See that the loss of the excitability of the nerves possibly depends merely upon the impairment of the muscular contractility, and is therefore not real, but only apparent. With a view to determine the real state of things, 1 tried a third series of experiments?poisoning frogs in such a manner that the muscles of one limb were kept free from the influence of the poison. This was done in two ways: first, by putting a ligature round the crural artery and vein of one leg; and, secondly, by cutting through a leg entirely, after the ligature of its vessels, with the exception only of the ischiadic nerve. In poisoning frogs treated in one of these ways through a wound of the back, I found that, with the exception of the heart, the Antiar acts in the first instance upon the muscles. This ia shown by the fact, that in the second hour, at the time when the muscles of the poisoned parts have lost their irritability, the nerves of the sacral plexus in the abdomen still possess their full influence upon the muscles of the leg which has been kept free from the action of the poison. One might be inclined from this to conclude, that the nerves are not at all acted upon by the Antiar; but this inference would be erroneous. In fact, the experiments just mentioned, if followed a little longer, show that in the third or fourth hour the sacral plexus also becomes inactive, at a time when the muscles of the non-poisoned leg are fully contractile. The Antiar, therefore, paralyses also the nervous trunks, but later than the muscles.
From all these expeiiments, it seems to follow that the Antiar is a poison which acts principally upon the muscular system (the heart and the voluntary muscles) a conclusion, in favour of which 1 may further add, that the muscles and the heart of frogs poisoned by Urari The beneficial effect of dugong oil in chronic disorders in general may be attributed to its nourishing properties, the blood being supplied through the chyle with absolutely necessary ingredients, without that stimulation of the system which almost every article of diet will more or less produce. But in chronic disorders of the digestive organs, in the treatment of which it is peculiarly valuable, I am inclined to the opinion that, in addition to its emollient action upon the digestive mucous membrane, the unusually large proportion of glycerine this oil contains exerts its peculiar solvent powers upon the crudities and inspissated bile, locked 
